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Abstract of JP 2000020291 (A) 
PROBLEM TO BE SOLVED: To decrease the man- 
hour for the development of a control program for 
vehicle. SOLUTION: A program generating device 1 
automatically generating a C code for vehicle from 
control specifications in the form of a data flowchart 
and a state flowchart. The C code for vehicle is 
downloaded to a vehicle ECU 2. The control 
operation of the vehicle ECU 2 with a vehicle model 
device 3 as controlled object is monitored by the 
program generating device 1 and a debugging 
operation is performed. The debugging operation is 
surely and easily performed since the vehicle C 
code generated automatically from the control 
specifications is used. Further, the need for manual 
coding operation is eliminated. Integer information is 
given to symbol blocks of the data flowchart and 
then a vehicle C code of integer logic can be 
generated automatically by using the integer 
information. 
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mmn x^titzmmam^^>mm^-n 

HtlBSME C UfcBtfe$ffi»J«TD^5 ASr^ff 

buIBta* 7 /Xf -y r«fA' 7 nWii. IJffiSPiE C 
MtB7W5AM£a±TlT;b;ft.l>£ fc m®k?Z> 

HE C U £S8fi U frlB*M ECU (CttEIW&^n^i 
WWSItf +«WE*PIE CUUilflMBWEfWH 

z-ktsztm®. btivmmrrj ?y ^mmmu 

9 A&SISttc&S-*- 4tf;Wf »7k s 

&$ts z k z'mmttmmm?vyy Amends* 
a. 

[USES] M*JSl~4<7)V^/&H=l»$llffl 
7n^5AflH8Bi8#i£fcfcvv^ 
|fffB*Hffla-H{± N SpiECUTHSISi'i.SSSRnS'* 
•y ? feS^t* <£ 3 fc-jft=r - H Lfc ore* S 
£fc£^fc*S*ffiffl7o^5A|H»^m 

|«IB7°n/7 a£j£Xt 77"T1±, MiruVy a£j£ 

mmi ] $Hcowf±«*A*-ri» , 

lufB»Jfflltt«tSo'V^T, jSHSW7W5AW¥Mffl 
a- H * 7W9 A«#Ig£: , 

MfB*H$J»7'n A * ^i5«*HE C U fc^ VD 



fiflBUHE CUT'WIB»MiJ«TD^5A^^f LftH 
£-trtf £ i: ftWHk^ fcSWBrn^ABBSKSB 

- h& iXfxf- Y 7 n-f-v- h h f-v- ]- 
ft««ifcf-*-hfc*3vvt s iWECUT'JiSSti 

i k tmk-r&mmrvfy&wsi&sm 

a. 

cn^9 ] mm \ztmcr)<mm7°u?ym% 
i&mumzts^x. 

a»s#ifcsa»&^fiwsffl LTitrffi-r— ^7n— f- 

>«ffi£irf 6 i fc £^fc1^$fflB:rn^5A§B» 

sjsiga. 

mm i o ] 9 terawxwBr o^? ah 

a y^OfflSSrflM^j: 5 MSaS' SAW- 
S' a >1SS^feS»'WB^*3S»Lfc*l«ft*jSt4 

^ k t:mt-t&mmyv?y mmmm. 
mm 1 1 ] 1 0 izmmcommyvfyA 

^.k-tmnmrnvy^wm^mm.. 

imm 1 2 ] gft&g 1 1 tBBtt«0*Hfflro/5 A 

mb^ s 3 ym^zm^zmmmmmift 
mm*imvfo&z k immki-mmmr^y^m 

mm 1 3 ] mm8~~ 1 2 co^ftLAHciBa^ 

mmzntz z k ^WLktmmmrn^y^m% 

mm 1 4 ] m$JK8~ 1 3 <ov 

miT-fyzi-^-hmmnvi/ytfjuiimyj 
>mvnxme>y<fr*mf& y<v ymmzn 
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a- KjW£jfcS*i4 £ t t*»kf 6*Bfflrn^9A 

1 5 ] »«8~ 1 4 vf tifrizmicom 

imm. 1 6 ] §&&i 1 5 izmmmmmyvfyj* 

try n'JKfcfcft t e y ^tff o 
mm. 1 7 ] n$g 1 5 1 6 <ov ^whcis 

y sao? LTBfStwwfcfl-w-a 5< t) ymrnz^ 
u 

a. 

[HRKR 1 8 ] if 3K3I8~ 1 7 W vf*uWcB««» 
Sfflr o ^5 Affl^aggt let) v >t s 

ft * n e c u taste**-* J: -3 tssB Ltz%mm c 3 - k 
attn. 

ffla-F£«^47n^5A3-^jMik. 

?ftrag&fB«fto 
[0001] 

(vehicle-use program) BSKOSISfc J: tfiStfcW 
[0002] 



[0 0 03] ^XxAlf&£ff3:x-im. ySil/- 
v-aV^igftflJfflL-TfMtPft««(specification)ftrJ 

7D-ft- hfeitA'Xf— r-70— f-v- h- k l^fc 

SAix-^Hytww*)^ v-So.L'-yayMSft 

[0 0 04] £Offl<0^Sal'->'3yy7F^X7 
a- K4jfcSilfCtt. 3yea-^»«» 

[0005] -eci-e, i-im. f-^7n-ft-b 

33 J:lW— h 70-f-^- r- &##fcbT , ifilEC 
U (el ectr i c contol uni t) fcjg L fcSMJH 
fBKTfBSM-*. Wc, -«<9C3-FkJi&D. » 
0^7 ?T«6ft§;h.4*JB3- K#ffc£S*is J: 

[0006] 

LI6ffl* { »ifcLJ:'3k-rSiWi3 ««tts ±120^3 
fc, {tiysai/^yHyt/n^Aa-f-fy/^ 

HcOT^'-y 7{mt l zt5UX^M£t> { M.^fr'}fctM!. *F 

iL-%wmtfn-Tiy?(r)$uzhhv>i)\ utmtot 

a. mfflTuyy&<vmmmizfrfr&xmm±z 

[0007] ^mit±imm^&x^titzhcox' 
Mjmisrai»c& 4 j: 5 izi-mmmruyy j^wm: 

[0008] 

4^J6. *wmw%mTu?y&mmm)fMzz.ii 
#gftfc-p7°n^7A4;^gs:fflv^-r. im/mra? 

{i$HECU^>7yn-H§<t4. -eLT, raieSM 
ECU (clulBWi JW7a^5 A SUff 3 *T . ffllB* 
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ffla- c U y o- h* § iih . t&MM 

[0009] Hfi L<Jis fglST^WXT^WA 
>y », IWE*iaiE c u*»iffi*PI«9»rn^9 m. 

Lfc»a&ffi»r sitffirn^g a«§is±t- 

f WW S £ fc T\ 7 /W«it4l . 
[0010] ( 2 ) *%BJ^-ffi«0*Mffl7"D^9A 
§S?fcHSS§HH\ *ScoWftffi^*-rr-^7o-f- 

c ut«bis*l* 7 ? Tfluss tdzsmmr 

5^&0«W&am^ni/>y ? £JH^&£ kit 
MMX'foh. «tlt r-^7o-^-hfej;i>' 

to o 1 1 3 m l<\±. *wm-^mw±. wsm. 

«0SStt&«« S £ k s . #* l < a* 
[0 0 12] #at<H:, MSr-^^n-f-^ 

[0013] ( 3 ) ^JJco-lTOi, fffixr- b 

£KmMmx*%&. 

[ 0 0 1 4 ] *^0J^-WT1i. fflgr?-*7 



u-f-v-h^mmco^y^Mmy^ y*mmix 
mmcoyopzmfh y^v yinmwKttktu . * 

[o 0 1 5 j «sw©-«ar«4, 

y?Zti& 7n >y ? i/yX)i<com*M%.tm&<D7;i> 
-b-ymm^mzm-ox^- vy?m but . * 

ifiX'%%. 

[0016] K(i. Witf. -Mco 

ca- k ^$me c u Kate?* ± a tse» tajmrn 

*fMB<0*MECUJ±. *Wt*H8Stl4ffiROECU 
t'S>9,Wi.«\ xyy'yECU^ h5yx5>y>-3y 
ecu, -9-x^.y>-3yfJfflEcu, yu-*u$EC 

h^k\th%hAX'hh. 
[00 17] 

[»Bflco^]||co»B] OTv *»Bj(o#3lPSrlS»<WWB 
[00 18] Ol fc s 7n/5 h,mm. 1 

[0019] TuyyM&mm 1 te^yh-j.-fx-m 

02iC^-r ( t'5t. CPU1 0 S ROM1 1 % 
RAM 1 2 , K 1 3 . tfjyf- -f y/fA-f X 

14, r-fxrix-f 1 5, A-pfa^i6, jiff® 

ftl 7, CD-R0MK5-f7l 8Sr*-T§ 0 Tufy 
A4d3gfl<0*B»IB*ieS?S7 , n^9A{4, RO 
Ml 1 % A-Kr-f*?16&!>^liCD-ROMl 9 
fcffitt^^TfeO. CPUlOtiDSIffS^l*. Affl 
K 1 3 . ;K>f >r ^ y X 1 
4, T<xri^-f 1 5fcH4KgS*iJfirV\ *fcs CD- 

[0020] a— TJi. K 1 3*3 J; yf 

^y^rA'-fxi4 ^Sfpt. iA.OT-f 

r7£fi 0 a^'ft««(specif ication) S:fa/1/ 

A 1 5tcs#*-r„ farw i 5 tea, H3 (a) 
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(b) IZTfrfT— f-v— Mdata flowchart, 
7"U <y ?i5!I) & it/Xf— b 70- h (statefl 
owchart.. state transition chart, W§^>W)<7)fctz 

[ 0 0 2 1 3 i-ifJ4s K 1 3*5 itfsK 

-f yf 4 y/r^M X 1 4 fctftflsl/CSfflfHR (USE) 
&A7J U iti^J; *) , Tn^-AArtSati ftfcffiffi 

JjfcSftft. 

[00 223 jl— y^JBStKi., fBSSfifcttaW 
M OS/'Sal'— v-ayj^frirtlft. Hlfc^fi:? 
*HWti. ^-i^^^T-f^'M 15 

[00 233 tt8»s!«aSt4 1 s i-if <tfgjj*fc«S 

r-^7D— f-v-hisi^f— h70-f-f- 
r- teWjet ft C n - H 2X?t*7 r -f ;W«c£ft 
ft. *HfflC3-h'{i:mn3/-7^S:SffiLTi3 0, - 

£§mfgfcf8j££*rC^ft . 4KS#ut«H 

JSC3-m, ^Hco$WECU2. Witfxyi/VE 

cut^yn-KSitft. 
[0 0 243 rn^A^gai^^M^r 
3 *J±, HmtrMfiW >v-YZtl&. D S 

o s she c u 2 £ -7 x itM,Mf±.nmmcoim t n 
a i^- >- 3 y&ff -3 £ fc a*»*wc& ft . 

[00 253 fitf^lt 3 iftffiE C U 2 {Zj£8KS 
*HECU2(=^'7yn-HLfcmWfflCa-K*« 

a y#*fr;b;h.ft . USE c u 2 & J^w^r;^ 

x_int = i n t ( x_float — 
iitT, x_floatld^NRj*atC» l 5, x_int{4» 
T&D , OFFSET ( *?tiib i a s ) fcil/SLOPE 
J4LSB) Hll^fft'liS. 
[0 0 3 23 (2)MD^?« 
H4 fctt s USE C U Id«tsailtn5>y 
Sfc-O**. -feyif2l{4. ttfflL,fc*31*pfci6tfc 

1KEfl^v£A/D3SS2 2fc3Mft. A/D«§2 

2i4«ffls-f vsass^-^pfcasiu, *wecu2 



13^»ft^7W7 1 Hi DfflflHffi 1 7 

fctt-oT^EX^Sfu *LT, To^5.M«Bl± 
T'r^/fWffMifto 0H.tr. ^S3&M»»# 

^XT-h7n-f-v-bSr-ffi-5TP^^tLft. ayt 
*-?±r^£««iEE#ff*>*U lEEf&Tra^'y 
?#MiE£*l.ft. 

[00263 ^<-y^fl*W»7ft» *WE C U 2(4* 
W4lC*8tt§*U ^-rXh (actual tesQiffibtL 
ft. Sa^*W^BWBSWfci8e^4flE 

frfctlft. 

[00273 KIT, Tn^A&JSKII 1 tc-PV vc J: 0 

[00283 wm&nnx-j] ■ mim (iioy'7 
t) ] WM«*7drt-*8Hrw4» 'mm 

*W***-r»Sft/J>JftjSaS(floating point number) £ 
[00 293 U»U *PWPr«4» ffi3Xhfej;l>% 

aas^is^*^, Ecuocpucotg^isft^RSfc?! 

«SoS0«t*JV^T{±. ft. ClOj: 

■3««*teJKi.&fc«>, *MECUffl£7)cn-h'fc»: 

n^'y^ (llg/J^:^ic(fixed point number)) £JOT 

^ft-«C 3- K t <r>±% tem&Xh *) . BB»*fc J; 
ft#f^T<0*WfflC 3-Hfl«*jWMr<-<-6Ste , C 

[00303 *Wfe»ffiT14. f*M1-ftSiC7 - n -y ^ » 

>yi?&#^T'^ftJ;5fct, -eUT. MfHttt^MBK 

o v v 7 commm c 3 - 1* * m&jmmz-? ft . 
[00313 ( 1 ) m^mmfrt>wmw$m 

[ffclj 

OFFSET ) / SLOPE ■•■(!) 

Wft<vm.T- 9 P 8PJffil a° 7 ^ - 9 oMWr- 9 Q 
£#ft. Sitr-^a, Mx.if. 1 6b i t(0firfitL 
^(unsigned integer) t&ft. mr-^Q(»fl 

flft. -etT. T?^iX-^2 3^tt^LTiiafiq 
^tft„ 

[0033 3 04 fcioV^T. MRn^v^li, 
*fSifc-f ft ^ y ^-t;P«o0J»n ^' >y ^ t pp?co|« *> 
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LOPE, OFFSETIi *tl&ll P. U, o 

WXm&mt^ti. «HBBHW)JBK)fc«0SLOPE, 
OFFSET#l£ft£>tLg>o i*lt<0SLOPE. OF 

[0034] jl— f j^iSLtefilfffta ( o^* 
7?) H5fcSrTJ:34e»»s6 t ftofci: 

-r s . mn y -y ? cowmzhtz o . san&o 7 ^« 
1 ^fc m^&tmifimx&o » 1 *fcat 

fcSLOPEfcSWtSfc. »73S^R«{i#fc-fe*nt 

[0035] HRWC /hS-ttr* S L O P Eiitf-A 
-7o-«{:W. tJt, ^tfl SLOPED 
itSWfe-iWH! y^A^i$i£fg< Z k t,z%& . 

3 tc , ^ai=sr slope mfetfrnm-zMfflv =j 7 ? 

hZbimhbtiZ. 

[0036] (3) mem-,? 

r- * 7 n-** - b ±-caflj%sa»n v 9 

U«/7 (Integer Block) %mAt& . 8lk7'n 7 

T— * 7 n-f-v - b WW— •Of57t3 7 j? i/y ;Jf;PT2b 

&. i-ftt, Si:70'y^co>'y^;u^T-^7n- 

[0 0 3 7] g$C7n-y?fi, 06tiSf i^t, (1) 
integer (ffi&) , (2)SLOPE (LSB) , (3) 
OFFSET (bias), (4) f 1 oat (#»/J^C 
jfifflC) , (5)Data Type. (6) "integer 
XSLOPE + OFFSET" C96ffl«tP8£ 

(6)tt, integerHf 1 oat£3£gW:i& 
* (a»»f 1 oat) 

[0038] mn3ixm8$*mi> wjiwtL 

1, 2fcfc«>fc. -etL-ftLs SLOPEfeitfOFFS 

[ 0 0 3 9 ] H8 fcii. Wtl/O -y ? OJBl^T^ 
S*lTV^4. A*«x, y^-Hl^tlo ffsetL 
28WslopeL 2Jffi^at*il, £ 
tLh 2^S8R<08tt*ffl:*j3*lS (integer^ 
#) . — *s f 1 oatirtfjfi, xyTM. UlsSS: 
xyfcJtS-fl>fc. EB^JilW SLOPED J;t/OFFS 

jtSCf 1 oat (=integerXSLOPE out + 
OF F SET 0Ut ) tf}ii1lZtl&. 



[0040] x—TO, H7««*ftJlT, ySil/- 
^g:xtS££5n.& f 1 oat^jiSCli; 

fc, f 1 oatfcSSJIiStlfcf 1 oat#JttS$*lS. 
HfgoU (0.1) j&ffff^KHrt-CftfUf , SaRn^V 

? jwbs-c* sit . mn&mm 

WslopeL 2<3B8&&CR83"C*4 £ 

£. *ZX\ MS*B*W»fetLS*-Cs l ope 1. 

2* J |fflg$ixl.„ 

[0041] 07J3j:tfei8fctt, MWtt»<0-aiS<0* 

iiUf. ffiiJ«S(7)#7n-/^t'SLOPEco1Mii:M 
mtfroZtiflV^i. mM-£fo&7n-v?X'f 1 oa 
ttintege rO-ftltfjz* \W&. #I7n-y 9 

a. 

[0042]f-5t, MffleBe<0^ftt«V^T. f 1 o 
atiinteger ^WB^tPI^iOS** t 

Tf loatfci n t e ge r fccOftu^'fcTcf&fc^ 

OPE £7)Rgt J: o T *> S -fe >-tOA*3Wia8*i* k 

[0 04 3] *<0flS3St=*S*l.4 idfc, 

tB^il^OFFSET*^ AMx, y*^TV>6. 
i <DW§tfM$X'% V t (± , i— f{4> 09co^ 

±dfcs *»f7»WUtca3ftt "offset /slop 
e " ^fi-fi k(C i 0 . tB*ffllOo f f s e t<mW 

[ 0 0 4 4 3 JJEKWTtt, *»Wt«WcL.T» 
»7*n » ? oaffiSa^A*, ffie^ffiioSWtcn LT 

«>K«oaffi* j a»tfeji6. eii o~iai 6 ^ wkv 

S. *i5 s Hi OtS-fctdt. i«0'y-;l/-C*{4. S9K 
7B?^tflR|y ( 5 ) ~y ( 8 ) **HJnSilTV^ 
A\ a*6^'ff#y ( 1 ) ~y ( 4 ) {±JjafcP«T* 
S. 4fcs HI 0~H1 6T{±. LSBA 4 's lopet 

[0045] J3±ff)i 3 fc, aft^iBKffiT'tt, ^Sc7d 

n^'.y^&*S-r§ 0 aiWWrM«to^y^ (Mi 
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coo46] mmmm mwmcomfe) ] m. 

A 1 h U i^T'^XT A ( Tri ggeredSubsystem) k 

t-h^^ry^i/ay^ —)]/ (f unct ion-cal 1 ) ifi'fi 

[0047] immmx*\t. s ^t, la 1 smm 

tt«*5J»i. MfttfttSitJt-tf-y^TA (Prioritize 
d Subsystem) k & & (l_Prior_Subsystem s 2_Prior_Subs 
ystem) 0 -f/i^Xr J±<r)£m<7)MI,Zfthtll „ 

[0 0 4 8] z<nmjmmmz£tii$. m-vmcof 

Sit* C a- YtfWfcX 0 flff#fc** k n 3 flA^sb 
[0049] [C3-K£flfc (y^)yV) ] C3-H 

^»saaft«»T3iks i fc * . is«i£*# aj 

fc fci 0 , SaSns^ ? tfl»S3*ifc*WHC 3- 
Vtf!ki&i*ti& . mmzli . H 7 wWfc^SW* k . 

ffiKSI* ( 2-?<7)fEic?)A#k loOfflBW) 

[0050] mmvy hvxrm&zgmLxmm 

ca-FMteatrgBEJy-A'kfcfliSU 

* tr , any? a 5 teMBMSB-wuf 

[00 5 1] H2 0ii. f-^7n-f-y-bA>f>« 
8*lftCs-W)-0!*ji«L-Oi£. a»<0C3-F4 
lE#3£-Ctt, H2 0t*-TJ:-5K, nyta-^Mfc 

[ 0 0 5 2 ] .1 <0 J: 3 fc-ft«3rC 3- H 

~Vk^-h<v~mmiht>tix^z>fre>X'foz> . b 

L , *H^Xf AHUTI* „ HilOE C U 5tf 



tit*. 

[0053] *»WFiT1;t TOt|6l±OJt46fc, H 
2 1 fcpfcf 5<U >^«^"lSft fetlT^I, . o.-if 

^j&Wt&ii*. E2 l-Ctt, MkLT. y^)U "t_ 
x" "t_y" "t_z" "t_xyz" ifflftbtLXV&tf* IBS 

•fV^^tfHt* £ t Wimx-fo S.C3- H4JS<0 

^l^wsfcb*!*. ^osn, 02 lfc^riat, se» 

W^C3-W4fi£§it|.. 
[0054] 3rfc, II 2 1 030fCI;H- KXWWitiU > 
\Z.7<)Vtfftftt>tlX^&. LfrL. 3.—f\is C3- 
Y*Wfr*?t<-t Itdblzm^mmcDy^ >\,Z?K)V 

lis ayv A -?mwmfcmi%ff%e>££mi* 
tit. 

[0055] [ca-K^jftfefiW-i^n^-rfl:] 

( 1 ) fflS<0C3-r-'^T1is f-^7n-ft-h 
O-o-oo^n -y ? tfflB'Jf^BpSWJt feiti . * 
Lfs #7'o-y^fc^LT, -o^BRSWSHJ^ 

[0056] »WffiT-«. *rfi?tttf)[nl±0 

feftt^/l— Ky^l6*«S»t4.<tTV^. H2 2§# 

-y ^ 5 . ^;i/-7Mt* J: ff *5itT v >£ffi!| 
coca- H-cii, /o -y ^StJC fcfc 2o<0S)i«fejSS 
ilTV>*„ — ^T s ^>-7Mh$it/t*acoca-HT- 
14, 2-o«D7*0 7^^i:* J 4i:*4.it. —oco^T'^ 
SfLTV^i . AHtfC 3- K&Rtr±tti3FBiflSSfcS 

SitTV^S. 

[ 0 0 5 7 ] fcfc'U ^tf07 - O -y ? ^^>-t°y^-f 

*14 /n >y ^ Oic^ag-ri.iJIS^f ! r&R{t* <I fc 
ST'&S. ££t?tt» ^n-y^^O«:Att&2oi:-r 

[0058] H2 3tiJ:t^H24*«fSL, //P-tfy 
^^H*MWt*. C3-K£JS0IK, f-?7Q-f 

=Sk ixmbtll . I D k jl— fjfio\fiHyO\>t \>M 

mm-tz>%m% r-^<-x (H23 
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[0 0 5 9] H2 4(C*JWC, 4"f, A}jfi^£iIKft 

^£>;fift (Sll).-tU, ^Of-?^ (112 
3(b)) ft#!HLT, #XAfl»l=-3Vvc, 
y^ft (ft*2IH) Wf^LT^Zti^SfrffiimZti 
ft ( S 1 2 ) . ^ft*Ji£i ( 2E5fel) -C**Ufs ite£ 
Or-^^-X^^^tiS ( S 1 3 ) . *LT. A* 

Hf ID#$JSS;ft.ft. 

[0060] SI 3<0^4fe{iS 1 403^&££JBU 
"Cs *i7"n-y ( s l 5 ) . «L 

$*L& ( S 1 6 ) . *fl3fyR£T2Mltf » ^/o 7 ? 
T<ofmnt#>£.* rttf>T-*<-*fc, S 1 5ff^> 

fcs^aftsii* ( s 1 7 ) . 7)v-v>y$&ifim. 

■ftiH* S 1 5T'^^at^'7rW;H^*^tB§ixl. 
(SI 8) . gl2 2T1±, 2o<A7n«y?S:£fci6fc5& 

[ 0 0 6 1 ] H2 5 £#BBLT, ±ieco^-h°y^M 
ac9#Mfc$J£tft0Jftft. A*S#Us ltJitfs2T» 

&. a*ai#s niov^of-^^-^stfart-* 

fc, (x+i ) imt>til. zvi&Wiv-vy-?® 

i ) &A*ffl#i: ixmth. mz, xm^s 2iz 

ft. flS-oT, *SLTV>S7 , n-y^P«Jfl5aOWi, (x + 

i) xx2r$)ft mm) . 

[0062] saaF&wf-^^-^^fetti*^ 

*tjcW*»3;fi4. A*fi-f-s 1 tB8LT2HIB<0^ 

LT^ft. t_x=(x+l) Xx2*«tB^§*l 

ft. t> LiOSBTi^P-trv^^tt^flRiLTV^ 

[0063] ( 2 ) ^-ty^STIi, $ fefc. f- 

mm o fc s tift . a.— f swttfc 5</n4t^T c n - 

Bffc 5 & titttitf, f-v - b OflBB fcftjfrf ft « 
£koC3-h>'«£;h.ft. ^:^0J;^^r^^!®^^J: , ?, 
i»«£tift C a- YifiH b&BP&t < =5: ft . 
[0064] Witf, a.— f *« s f-^7n-f+- h 

ft. 

[0065] £Ub J: *} , i *tff , C3-H 



4U£3:ft.ft C 3 - K« «rHttS: $ S> fcffito ft i fc j&JBJIB 
#T'£ft. 

[0066] [*HECU^^yo-H] HlSr# 

<0*gSfclSi. g»£j£U^¥WfflC3-K£ifi3fEC 
U2t^yn-K-Tft. SSECU2f±»OTC3- 
Ffc^frbTWEr/l/SglS (DSP) SSOtW*. 

U f uri/^±tlSW^t«itl. . H2 6 
fcL $MECU2fcxy^'yECUS:Mli!L?t^co ; & 
-^HBPJfcjKLT^ft. a— fii. 7W5i>«S£ 
a 1 £Sf£ LT . fifflC3- KtOlMHttEtJi W< 

[0067] *|6M0»JB > CJ4. '<^<%^V*aGB5r*PI 
fflC3-H*s^§itTV^ft. mwfflcn-b'fcTn^J 
»D^-x^^'*fflLTV^ft. §£>fc s *p|fflC3-H<0 

fid 4. 
[0068] 

#g®Wfc£j££tiftOT\ 3-rV yffmwimfi 
j6o, OTJ83-Hfc^LT»WECU-Cfcfl0prie 

hco«^'-srtgt=5rft. Mmmru^j^<m 

tlft. 

[0069] *Jt s *%BJt J;tL{f , 7<U yfWA' 

coitv^Mffl3-K^gi)4^;$tift. ctifciD. r 
A'-y ^^^coiUc* $ ^ tfflBS^S i fc d^* ft . 

[Hi ] *^osajE^«^ftatjSSaH-HT'ft 
ft. 

[02] Tn^Atog^ao«&^t^D-y^|l 
T'S>ft. 

[H3] »tt«&«'tT-^70-^-hfej;t/ 
Xf- h 7 D-f-v- h &^tH-CS>ft . 

[H4] *HECUfc*i»t*aaRn^y^tf5«*** 
-TUT* ft. 

[H5] Wo^y^O-IK>«t«tBffrft*. 
[06] ^7o.y^c0«S:S1-HTj>ft. 
[H7] MR^Dy^tWWUcSOTtfcffiftjRtH 
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Xfoh. 

[08] h 7 (OMmfu «y ? (Dmm^tmx'h 

[H9 ] H80«Bi<?aB»W&wf „ 

[HI 0] ISo^? <01hK- h V -A* jRtHrC 

[HI 1] 

[HI 2] 



n y 7 ? oifrK- h y-^Sr^-f HT' 



[Hi3] satos; -y *<otfrif- h •y-n'tstBrr 



[014] 

[Hi 5] mn^y?<whK-My-^&jjrf0-e 

[HI 6] Mny^W-hy-/^itl? 

[Hi 7] w wfrt8£Ji&£tft mx-h & . 

[Hi s ] nmm<nm.-mxb ~> x^mmmm 

CHI 9] Hi 7&£V : mi8CDm%:blX>m%tl 



SCn-F^-fHT'&S. 
[02 0] r-^7n-f-^-b^4>^§til)C3 

[02 1] H2 0tH*i?)T-^7n-f-^-b^4, 

[02 2] C 3- K«fc&frl>?>-b°y^ra£ 
[H2 3 ] C 3- K4*58eTfr5flESfLSSaB&ST- 
[ H 2 4 ] H 2 3 cDf'-^-* £f flJH Lfc^- 1° 

[ H 2 5 ] ?iv- e y /«HK>ft#wt«tDffr* 
s. 

[02 6] ro/7A4^E^xy^y®M^^- 

1 Tvir^M^mSSL 2 SMECU. 3 #pfc 
T/NgB, 10 CPU, 11 ROM, 12 RA 
ML 13 df-*'-h\ 14 #4>T4y?'T'V 
X s 15 r-f*Tl"f, 16 A-Pfa?. 17 
jUBEIErh 1 9 CD -ROM, 



11] 




actual test ^t^TU 



Specification 



control 




[07] 



Inputl:SLOPE0.25 
. OFFSET 0 

Input2: SLOPE 0.25 
OFFSET 0 



Eh 

Integer 
Constant 

Integer 



inUnuI 



j3~Jlnteger 
3-^. SLOPE 
Q-^; .OFFSET 



2. 8 h 



H-—--Data 



2. 5 I 
Display 



Float 

Type 
Int ~» float 
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[H23 



i o 



1 1 



1 2 



CPU 




1 9 



ROM 



liAM 



CD-ROM 



8 



ft 

1 3 



T 

1 4 



i 5 



1 6 



1 7 



[03] 

5*-*:7n-5^-|> (DATA FLOWCHART) 




X5r-h7n-?*~\> (STATE FLOWCHART) 

[i=0] 



D>0]fj=0;K 



[]'<n] {j++;sub_furic();} 




EFI/ 



ESA/ 



Jtcr 



tcnn/ 
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[04] 



INTEGER LOGIC FEATURE 

given functions 

| P = int((p-op)/lp) P = iransfer_p (P) j 

, j Q = int((q-oq)/lq) q = transfer_q (A) j 

] Capitals mean integer variables. j 



sensor 



2 2- A/D 



fixed point code 
Q = logicfP) 

I 



A = table-^Q) 



hi 



actuator 



A 



controller 



[05] 



[017] 



y(k) = 0.7888 y(k-l) + 
0.1784 y(k-2) - 
0.1000 y(k-3) - 
0.0010 u(k) + 
0.0150 u(k-l) - 
0.0040 u(k-2) - 
0.0020 u(k-3) 

example of 
floating point formula 



fur»cScn_a 



UnUtled 



test 



Trigger^) 



TriggefQ 



fundion_b fundioii_a 



(12)82000-2029 1 ( P 2 0 0 0 - 2 0 2 9 1 A ) 



[06] 



Integer Block's Signal 



Translation formula 

float -* integer 

xjnt - (xjloat - OFFSET)/SLOPE 




Integer Block 



SLOPE, OFFSET is also 
mteger calculated in the integer b lock 
SLOPE (LSB) 

OFFSET (bias) 

float 

Data Type 

integer* SLOPE + OFFSET 



[08] 



S«ty d «s> ixoiettS ( 1 ) 

multiply 

inputl input2 
(x - offsetl) vq. (y - offset2) 
slopel * slqpe2 

Output 

— xy - offsetl *y - x*offset2 + offsetl *offset2 
slopel *slope2 

OutpuL SLOPE : slope 1 *slope2 

Output OFFSET : offsetl *y + x*offset2 - offset l*ot*fset2 
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[09] 



multiply 

input] inputZ Output 

(x- offset!) , offest! ). ,/ (y-offset2) , offset2 '\- Vt 

slopel ^ slopel /*[ slope2 slope2/ ■lopei'stopea 



Xin. Y int 



specifies SLOPE : slope o -» output 
specified OFFSET : offset_o-> output 
OFFi inl : offsetl/slopel, OFF2;,,, :offset2/slope2 
multiplied integer value : 

(Qi M + OFF 1 ir „)*(Y inl +OFF2 lnl )*slope 1 *slope2 - offset .o)/slope_o 



[Hio] 



INTEGER LOGIC SUPPORT (1) 


(1) All integer lines are vectors composed of 


y(J) : integer value 


y(5) = signed or unsigned 


y(2) - LSB 


y(6) = CARRY 


y(3) --OFFSET 


y(7) = ZERO 


y(4) - floating poinl value 


y(8) = NEGATIVE 


(2) The integer logic support tool has the folowing 


blocks. 




(1) transformation to integer 


(9) two T) table look up 


(2) transformation to Deal 


<10) split 


(3) summation 


(11) unit delay 


(4) multiplication 


(12) integer scope 


(5) division 




(6) residual 




(7) shift 




(8) one D table look up 
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[HI 1] 



INTEGER LOGIC SUPPORT (2) 



(I) transformation to integer 



^dialog box Input 

(1) bil length 

(2) signed or unsigned 
<3)LSB 

(4) OFFSET 



= integer vrduc N 
y(2) = LSI) 
y(3) = OITSET 
y(4) = noallng point vnluc 
y(5) = signed or unsigned 
y(6)= CARRY 
y(7)»Zl!RO 
y(8) = NEGATIVE 



dialog box jHxscnlntion 

(1) minimuui value 

(2) maximum value 



To Integer 



(2) transformation to float 




H12] 



INTEGER LOGIC SUPPORT (3) 



(3) summation 



dialog box 
bil length 
signed unsigned^ 



In_l 



bbhhhbh — — 



y(l)=u()>u(2) 
y(2) = it(LSBl==LSB2)LSBl 
Inf 

y(3)= OFFSET! ♦OFFSirTZ 



u(l) = integer value 
u(2) = LSB2 
u(3) - OFFSET 1 



Jiil_Sum 



(4) multiplication 



dialog box 
bil tciiglh 
signed unsigned 



u(1)m Integer vuluc^ 



»(2). 
0(3) = 



LSB2. 
0FFSET2 




y(2) = LSI)l-LSB2 
j(3) ■ LSBl , OFFSaT2+ 
LSB2'0FFSET1+ 
I OFFSETl'UFI'SEn J 



(15) H2 000-20291 (P2000-20291A) 
[HI 3] 



INTEGER LOGIC SUPPORT (4) 



(5) division 



u(S) = inies« 1 
u(Z)-LS132 
u(3) = OFFSLTI 



intjHv 



yp) = LSB17LSB2 
yp) = OPl'TSri/(LSBl-ilp)) 
. OPFSirn/(1SB2'u(2)) 



(6) residual 





- integer value 











B- 

to 1 



'tfl>U(l)S.U<2) 
y(2) = LSBI . 
y(3) = OPFSIJT]/iip) 





01II..1 



[014] 



INTEGER LOGIC SUPPORT (5) 



(7) shift 



(8) (9) fable 




n(J) = Integer value 

u(2)= LS112 

up)aori l 5irrz 



dialog box 

x-dalai bil length 
y iMay signed or unsigned 
z = dataz LSBi 
V OPPSL 



y(l) = z 
yP)= LSBi 
yP) = OPF5liTz 



Two.Dj.kte 
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INTEGER LOGIC SUPPORT (6) 
(10) split 



32bll 
u(L) = integer value 
u(2) = LSD 
u(3) = OWSET 



dlnlog box Input 
(I) upper or lower 



y(i) - upp«16 bil dala 



tower 16 bil data 
yP) = LSB*25fi'25Sor 
or 
LSB 
yf»- OFFSET 



>■ 



bllJoiBlli ' 



(11) unit delay 



u(I)= Integer value 
.i(3)=OFl-SET 



y(l) = u(Vi) 
y(2) = LSD 
y(3) = OFFSET 



1 




— ^— HI 






■■MM 


1W1J 



[mi s] 



INTEGER LOGIC SUPPORT (7) 
(12) integer scope 


y(l) - integer value 

y(2) = LSD 

y(3) = OFF5bT 

y(4) = flailing polnl value 

y(5)= CARRY . 

y(S)=NnOATIVn 

yP)=ZERO 






V. 1 


/ ■ dialog box ^V--?^ 
The following desplayed dale can be 
switched. 
" integer 

• float 

* compare 

l^-crror 100*(J1oal-integer T I^B)/float 
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[118] 

(Prioritized Subsystem) 



test 



1_Prforj3utraysytB»ii 



3JM°r_Euh3y3ytem 



4=^ 



1_prlor_Subsystem 




m 






Erwbfa 




icaldal/on of i 


Data Sat Read l^l ' "l" J 

una DUaQlOinWcte 




TITLE 




caJ.Ordw 






Setting In flcs 











Prioritized Subsystem©^ frill 



2_prlor_Subsy3tem 



m 



CitOrdcr R 



[HI 9] 



il$^5C-code 



void untitled (void) 
{ 

fimction_aO; 
fiinctionJO; 



lest, c 



void test (void) 
{ 

A = A + 1; 
A = 2*A; 

} 



test, c 



void function _a (void) 
{ 

A=A+1; 

} 

void function b(void) 
{ 

A = 2*A; 

} 



[125] 

#Kfi[3? , p^C7(s3._S_Function) !*JT?<DM 



si 


S_Function 


xl 


s2 


SJFunction 


x2 


s3 


_S_Function 





si S Function x+1 



[H203 
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-2029 1A) 



C-c o d e^m 




Coralanti 

void untitled(void) 
{ 

slfl sl_S_Function; 
slG s2_S Function; 
slSs4_S Function; 
sl6 s3_S_Function; 

I* int^sum : s4 _S_Function */ 

s4_SlFunotioii - si S_Function+s2_S_Function; 

/* int_gain : s3_S_Function */ 
s3_S_Function ■ (sl6)(2*s4_S_Function); 

/* (no update to perform in root model) */ 



C - c o d e 




Cansmntl 



void untitled(void) 
{ 

st6 t_x; 
s!6t_y; 
sl6 1_2? 
sl6 t_xyz; 

/* int_sum : s4_S_Function */ 
t_z = t_x+t_y; 

/* int_gain : s3_S_Function */ 
tjcyz = (sl6)(2»G0; 

I* (no update to perform in root model) */ 



[022] 



C - c o d e m-vy>f) 



Inteoai 

Condartt I Inl_«im | n i pa | n 

Intsgnr 
Coninnll 



void untitled(void) 
{ 

sl6 1 x; 
sl6 1 jy; 

sl6 s4_S Function; 
sl6 ijtyz; 

s4 JS_nunclion = t_x+t y; 
l_xyz = (sl6X2*s4_iS Function); 

) 



void untilled(void) 
K 

sl6t_x; 
s!6t_y; 
si 6 t_xyz; 

/* intern : s3 SJFunction */ 
t_xyz = (sl6){2*tjci-l_y}; 
} 
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a) 



b) 



[023] 



ED Signal Labc 

sl_S_Function t x 



ID xt: 
sl_S .Function xl*x2 



[H24] 



[H26] 





xl ' 



X 



si S Function 





cay a vi>{z 




m 







-S 1 5 




